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Abstract:

Recently, a number of novel x-ray light sources have become available which boast of producing
high intensity coherent x-ray beams. One can do ground breaking science with these state of the art
experimental facilities, however, there is always a need of theoretical support to understand the
experimental observations. We all are aware that computer simulations have almost replaced the
analytical approach as one needs to solve the dynamics of increasingly complex systemswhich are
intractable with analytical tools. The irradiation of matter with x-rays is one such field where we,
as theoretical physicists, heavily depend upon computer simulations. The x-ray irradiation of a
finite system, e.g., a sufficiently large noble gas cluster or a complex bio-molecule, turnsit to a
nanoplasma which then expands while undergoing a complex ionization-relaxation dynamics. On
the other hand, abulk solid target irradiated by high energy high intensity x-raysturnsto atransient
non-equilibrium warm dense matter phase before forming a plasma. In the seminar | will focus on
our recent two step MD-Hydrodynamics approach to simulate the dynamics of an Ar cluster
irradiated by a high intensity x-ray beam resulting in a nanoplasma. The effect of the cluster size
on the expansion mechanism will be discussed and the efficiency of our approach in understanding
the spectroscopic data involving clusters and complex bio-molecules will be outlined.
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